
   

 

Final Report. Appendix B 
Date: 9/6/2009 

Page B1 of B113 DHI WATER AND ENVIRONMENT, INC. 

 

APPENDIX B. ECM RESULTS AT OBSERVATION STATIONS 
 
All figures and tables related to the results of the Lee County Existing Condition Model 
(ECM) at observation station locations are presented in this appendix. The appendix was 
divided in six sections according to the station type and location, as shown in Table B1. 

 Location 

Station type 
DR/GR 

Area 

Other south 
from 

Caloosahatchee 
river 

North from 
Caloosahatchee 

river 

Surface water B2 B5 
Groundwater wells (layers 1 and 2) B1 B4 

B6 
Ground water wells (layer 3) B3 

Table B1. Station type and location covered in each section of the appendix. 

After calibration, the model showed the most improvement for the shallow observation wells 
in the DR/GR Area (Table B2). At the end, 45 of 56 stations fell within the high quality 
performance range and the other 11 stations in the mid-level range. For surface water stations 
(Table B3) and other wells (Table B4 and B5) south from the Caloosahatchee River, the 
model performance was improved in a few stations. In particular, the performance at deep 
wells in the DR/GR Area is still low in most of the cases. Almost no attention was dedicated 
to improving the model performance at stations located north of Caloosahatchee River (Table 
B6 and B7). 
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List of symbols  
 
GSE: ground surface elevation (topography) in model grid cell; 
MAE: mean absolute error; 
ME: mean error;  
PL: average performance level, which is a number in the range from 1.0 (high) to 3.0 (low); 
R: Correlation coefficient; 
RMSE: root mean square error. 
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Appendix B1. Shallow groundwater wells in DR/GR Area 

  before refinement after refinement 

Station Name 
Comp. 
layer 

ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 
ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 

40-GW3 1 -2.08 2.10 2.36 0.72 2.3 -0.88 1.01 1.15 0.83 1.3 
46A-GW18 1 -2.63 2.63 2.88 0.39 3.0 -1.12 1.23 1.43 0.79 1.8 

49-GW3 1 -0.42 0.63 0.83 0.43 1.5 0.16 1.01 1.28 0.42 2.0 
49-GW6 1 0.65 0.96 1.28 0.74 1.3 0.43 1.12 1.38 0.75 1.5 
49-GW7 1 -0.91 1.59 1.84 0.40 2.0 0.42 0.91 1.34 0.56 1.5 
49-GW8 1 1.82 1.82 2.19 0.18 2.3 1.94 1.94 2.33 0.23 2.3 
49-GW9 1 1.52 1.58 1.81 0.78 1.8 1.51 1.53 1.80 0.81 1.8 

49-GW10 1 -0.20 0.93 1.08 0.84 1.0 -0.14 0.83 0.98 0.85 1.0 
49-GW11 1 0.48 0.95 1.26 0.88 1.3 0.33 0.83 1.16 0.89 1.0 

BRM-Lake 1 --- --- --- --- --- -0.02 0.42 0.53 0.94 1.0 
BRM-MW1 1 --- --- --- --- --- 0.31 0.60 0.72 0.77 1.0 
BRM-MW2 1 --- --- --- --- --- -0.01 0.35 0.44 0.93 1.0 
BRM-MW3 1 --- --- --- --- --- 0.57 0.60 0.77 0.90 1.0 
BRM-MW4 1 --- --- --- --- --- 0.48 0.54 0.73 0.84 1.0 
Corkscrew 

Swamp 
1 -0.99 1.15 1.23 0.87 1.3 -0.61 1.01 1.06 0.87 1.3 

FP2_GW1 1 -2.82 2.82 3.09 0.81 2.5 0.35 1.15 1.55 0.78 1.5 
FP3_GW1 1 -0.05 0.40 0.53 0.93 1.0 0.31 0.65 0.80 0.83 1.0 
FP4_GW1 1 -0.58 0.70 0.84 0.90 1.0 -0.09 0.53 0.65 0.89 1.0 
FP5_GW1 1 -0.68 0.80 0.97 0.89 1.0 -0.21 0.57 0.74 0.88 1.0 
FP6_GW1 1 -0.61 0.83 1.00 0.88 1.0 -0.27 0.77 0.97 0.86 1.0 
FP7_GW1 1 -0.48 0.78 0.93 0.89 1.0 -0.22 0.83 1.03 0.86 1.0 
FP8_GW1 1 -0.40 0.71 0.87 0.89 1.0 -0.07 0.70 0.84 0.87 1.0 

FP9_G 1 -0.49 0.78 0.94 0.88 1.0 -0.19 0.82 1.01 0.85 1.0 
FP10_G 1 -0.69 0.82 1.01 0.87 1.0 -0.21 0.57 0.77 0.87 1.0 
L-1138 1 0.50 0.57 0.68 0.84 1.0 -0.56 0.92 1.10 0.80 1.0 
L-1985 2 -2.96 3.29 3.90 0.66 2.8 -0.59 2.12 2.49 0.72 1.8 
L-2204 2 -1.05 1.06 1.21 0.84 1.5 -0.46 0.56 0.73 0.86 1.0 
L-5667 1 0.77 0.95 1.05 0.93 1.0 1.26 1.44 1.56 0.92 1.8 
L-730 2 1.45 1.45 1.53 0.85 1.8 0.37 0.56 0.78 0.77 1.0 
L-739 2 0.88 0.89 1.05 0.89 1.0 0.57 0.60 0.74 0.96 1.0 

MPW02 1 --- --- --- --- --- -0.62 0.62 0.71 0.98 1.0 
MPW03 1 --- --- --- --- --- -0.96 0.96 0.97 0.98 1.0 
MPW04 1 --- --- --- --- --- -0.05 0.54 0.67 0.91 1.0 
MPW05 1 --- --- --- --- --- 0.27 0.56 0.61 0.73 1.0 
MPW08 1 --- --- --- --- --- 0.99 0.99 1.10 0.91 1.0 
MPW25 1 --- --- --- --- --- -0.12 0.27 0.31 0.95 1.0 
MPW27 1 --- --- --- --- --- 0.69 0.71 1.04 0.80 1.0 
MPW28 1 --- --- --- --- --- 1.16 1.16 1.23 0.51 1.8 
MPW29 1 --- --- --- --- --- -0.09 0.41 0.53 0.84 1.0 
MPW30 1 --- --- --- --- --- 0.39 0.59 0.97 0.73 1.0 
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  before refinement after refinement 

Station Name 
Comp. 
layer 

ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 
ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 

MPW31 1 --- --- --- --- --- 0.38 0.39 0.59 0.94 1.0 
MPW33 1 --- --- --- --- --- -0.55 1.18 1.48 0.70 1.8 
MPW34 1 --- --- --- --- --- 0.62 0.62 0.63 0.98 1.0 
MPW35 1 --- --- --- --- --- -1.10 1.26 1.36 0.84 1.8 
MPW36 1 --- --- --- --- --- 0.08 0.61 0.74 0.84 1.0 
MPW39 1 --- --- --- --- --- -1.52 2.20 2.46 0.66 2.3 
ST1_G 1 -0.77 0.92 1.04 0.86 1.0 -0.26 0.61 0.73 0.87 1.0 
ST2_G 1 -0.12 0.60 0.68 0.87 1.0 0.34 0.66 0.80 0.86 1.0 
ST3_G 1 -0.48 0.81 0.92 0.81 1.0 -0.20 0.75 0.86 0.81 1.0 
WF1_G 2 1.67 1.67 1.68 0.94 1.8 0.68 0.69 0.75 0.95 1.0 
WF2_G 2 1.85 1.85 2.11 0.63 2.0 1.13 1.29 1.61 0.76 1.8 
WF3_G 1 2.33 2.33 2.43 0.85 2.3 1.38 1.38 1.59 0.84 1.8 
WF4_G 1 2.06 2.06 2.16 0.84 2.3 0.91 1.06 1.28 0.81 1.5 
WF5_G 1 2.58 2.58 2.67 0.78 2.5 0.97 1.11 1.43 0.79 1.5 
WF6_G 1 2.83 2.83 2.92 0.78 2.5 0.99 1.04 1.32 0.83 1.5 
WF7_G 1 2.80 2.80 2.89 0.79 2.5 1.14 1.20 1.53 0.79 1.8 

Table B2. Statistical parameters and level of performance at groundwater shallow monitoring 
wells (in computational layers 1 and 2) in the DR/GR Area. The green color is 
used for the highest performance level (1.0, 1.2 and 1.5), yellow for medium (1.8, 
2.0, 2.3, 2.5) and orange for low (2.8, 3.0). 
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Figure B1. Average performance level at shallow groundwater monitoring wells in the 
DR/GR Area, before the refinement process. 
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Figure B2. Average performance level at shallow groundwater monitoring wells in the 
DR/GR Area, after the refinement process. 
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Figure B3. Groundwater elevation at wells 40-GW3 and 46A-GW18, after refinement. 
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Figure B4. Groundwater elevation at wells 49-GW3 and 49-GW6, after refinement. 
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Figure B5. Groundwater elevation at wells 49-GW7 and 49-GW8, after refinement. 
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Figure B6. Groundwater elevation at wells 49-GW9 and 49-GW10, after refinement. 
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Figure B7. Groundwater elevation at wells 49-GW11 and BRM-Lake, after refinement. 
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Figure B8. Groundwater elevation at wells BRM-MW1 and BRM-MW2, after refinement. 
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Figure B9. Groundwater elevation at wells BRM-MW3 and BRM-MW4, after refinement. 
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Figure B10. Groundwater elevation at wells Corkscrew Swamp and FP2_GW1, after 
refinement. 
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Figure B11. Groundwater elevation at wells FP3_GW1 and FP4_GW1, after refinement. 
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Figure B12. Groundwater elevation at wells FP5_GW1 and FP6_GW1, after refinement. 
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Figure B13. Groundwater elevation at wells FP7_GW1 and FP8_GW1, after refinement. 
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Figure B14. Groundwater elevation at wells FP9_G and FP10_G, after refinement. 
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Figure B15. Groundwater elevation at wells L-1138 and L-1985, after refinement. 
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Figure B16. Groundwater elevation at wells L-2204 and L-5667, after refinement. 
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Figure B17. Groundwater elevation at wells L-730 and L-739, after refinement. 
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Figure B18. Groundwater elevation at wells MPW02 and MPW03, after refinement. 
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Figure B19. Groundwater elevation at wells MPW04 and MPW05, after refinement. 
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Figure B20. Groundwater elevation at wells MPW08 and MPW25, after refinement. 
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Figure B21. Groundwater elevation at wells MPW27 and MPW28, after refinement. 
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Figure B22. Groundwater elevation at wells MPW29 and MPW30, after refinement. 
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Figure B23. Groundwater elevation at wells MPW31 and MPW33, after refinement. 
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Figure B24. Groundwater elevation at wells MPW34 and MPW35, after refinement. 
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Figure B25. Groundwater elevation at wells MPW36 and MPW39, after refinement. 
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Figure B26. Groundwater elevation at wells ST1_G and ST2_G, after refinement. 



   

 

Final Report. Appendix B 
Date: 9/6/2009 

Page B35 of B113 DHI WATER AND ENVIRONMENT, INC. 

 

UD225  [ft]
ST3_G  [ft]
ST3_G_GSE [ft]

ME=-0.199552
MAE=0.752673
RMSE=0.864958
STDres=0.841624
R(Correlation)=0.805634
R2(Nash_Sutcliffe)=0.543968

2002 2003 2004 2005 2006

22.0

24.0

26.0

28.0

L7522  [ft]
WF1_G  [ft]
WF1_G_GSE [ft]

ME=0.683901
MAE=0.694185
RMSE=0.751569
STDres=0.311665
R(Correlation)=0.94532
R2(Nash_Sutcliffe)=-1.24606

2002 2003 2004 2005 2006
22.0

24.0

26.0

28.0

Figure B27. Groundwater elevation at wells ST3_G and WF1_G, after refinement. 
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Figure B28. Groundwater elevation at wells WF2_G and WF3_G, after refinement. 
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Figure B29. Groundwater elevation at wells WF4_G and WF5_G, after refinement. 
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Figure B30. Groundwater elevation at wells WF6_G and WF7_G, after refinement. 
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Appendix B2. Surface water stations south from Caloosahatchee 

 
 before refinement after refinement 

Station Name 
ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 
ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 

10 Mi Canal 8490 -0.57 0.57 0.82 0.27 1.5 -0.59 0.59 0.83 0.27 1.5 
6 Mi Cypress 1128 1.26 1.51 1.77 0.59 2.3 1.36 1.57 1.81 0.61 2.0 
6 Mi Cypress 3600 0.49 0.70 0.77 0.62 1.3 0.67 0.83 1.02 0.62 1.8 
6 Mi Cypress 7755 -0.42 0.77 1.01 0.67 1.5 -0.52 0.86 1.05 0.73 1.8 
6 Mi Cypress 10535 1.50 1.54 1.71 0.77 2.0 1.56 1.62 1.80 0.73 2.3 
6 Mi Cypress 10565 1.38 1.39 1.51 0.85 1.8 1.44 1.46 1.60 0.81 1.8 
6 Mi Cypress 14150 1.66 2.47 3.29 0.30 3.0 1.72 2.48 3.32 0.30 3.0 
CorkScrewCan 1174 -2.01 2.03 2.26 0.83 2.5 -1.54 1.63 1.92 0.78 2.3 

CorkTribCan 0 --- --- --- --- --- 0.13 1.34 1.68 0.50 2.0 
Hendry Creek 768 2.78 2.79 2.98 0.02 3.0 2.76 2.77 2.96 0.04 3.0 

KehlCan 9358 1.18 1.75 2.19 0.73 2.5 1.26 1.67 2.09 0.73 2.5 
KehlCan 9479 -0.19 0.66 0.99 0.95 1.0 0.03 0.76 1.08 0.93 1.3 

Mullock Creek_2702 5.24 5.24 5.25 0.63 2.8 2.51 2.51 2.54 0.62 2.8 
OR Buckingham 0.15 0.47 0.61 0.88 1.0 -0.16 0.52 0.74 0.91 1.0 

OR Harns Marsh HW 1.71 1.77 2.01 0.90 2.5 0.57 1.04 1.14 0.94 1.5 
OR Harns Marsh Q --- --- --- 0.86 1.0 --- --- --- 0.92 1.0 

S-A-1-HW 0.06 0.34 0.42 0.59 1.5 0.04 0.36 0.46 0.57 1.5 
S-A-2_HW -0.46 0.49 0.56 0.84 1.0 -0.52 0.54 0.63 0.70 1.3 

S-HC-1_HW -4.86 5.01 5.17 -0.1 3.0 -0.17 0.72 1.07 0.0 1.8 
S-HC-2_HW -1.20 1.20 1.38 0.46 2.3 -0.97 0.97 1.13 0.47 2.3 
S-NM-2 Q --- --- --- 0.48 3.0 --- --- --- 0.43 3.0 

S-NM-2_HW -0.03 0.18 0.24 0.61 1.3 -0.01 0.18 0.23 0.65 1.3 
S-NM-2_TW 0.82 1.01 1.13 0.60 2.3 0.80 1.03 1.16 0.44 2.0 

S-SF-1 Q --- --- --- 0.83 1.0 --- --- --- 0.74 2.0 
S-SF-1_HW 1.29 1.29 1.30 0.91 1.8 0.14 0.18 0.23 0.88 1.0 
S-SF-1_TW -0.04 0.28 0.37 0.52 1.5 -0.03 0.30 0.47 0.44 1.5 
S-YT-2_HW 1.16 1.26 1.46 0.72 2.0 1.54 1.66 1.88 0.74 2.3 

Table B3. Statistical parameters and level of performance at surface water stations south of 
the Caloosahatchee River. The green color indicates the highest performance 
level (1.0, 1.2 and 1.5), yellow for medium (1.8, 2.0, 2.3, 2.5) and orange for 
low (2.8, 3.0). 
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Figure B31. Average performance level at surface water monitoring stations south of 
Caloosahatchee River, after the refinement process. 
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Water Level  [ft]
Ten Mile Canal_8490  [ft]
Ten Mile Canal_8490_GSE [ft]

ME=-0.588085
MAE=0.588113
RMSE=0.83281
STDres=0.589685
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Figure B32. Stage at stations 10 Mi Canal 8490 and 6 Mi Cypress 1128, after refinement. 
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12761  [ft]
6 Mile Cypress_3600  [ft]
6 Mile Cypress_3600_GSE [ft]

ME=0.672623
MAE=0.830582
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RMSE=1.04543
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R(Correlation)=0.731534
R2(Nash_Sutcliffe)=0.220577
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Figure B33. Stage at stations 6 Mi Cypress 3600 and 6 Mi Cypress 7755, after refinement. 



   

 

Final Report. Appendix B 
Date: 9/6/2009 

Page B43 of B113 DHI WATER AND ENVIRONMENT, INC. 

 

12829  [ft]
6 Mile Cypress_10535  [ft]
6 Mile Cypress_10535_GSE [ft]

ME=1.56038
MAE=1.61927
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R(Correlation)=0.725609
R2(Nash_Sutcliffe)=-0.942251
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R2(Nash_Sutcliffe)=-0.854769
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Figure B34. Stage at stations 6 Mi Cypress 10535 and 6 Mi Cypress 10565, after refinement. 
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12833  [ft]
6 Mile Cypress_14150  [ft]
6 Mile Cypress_14150_GSE [ft]

ME=1.71887
MAE=2.4831
RMSE=3.31772
STDres=2.83774
R(Correlation)=0.301083
R2(Nash_Sutcliffe)=-1.10748
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Figure B35. Stage at stations 6 Mi Cypress 14150 and Hendry Creek 768, after refinement. 
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SD014  [ft]
CorkScrewCan_1174  [ft]
CorkScrewCan_1174_GSE [ft]

ME=-1.53872
MAE=1.62687
RMSE=1.92364
STDres=1.15445
R(Correlation)=0.782989
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2002 2003 2004 2005 2006

10.0

12.0

14.0

16.0

SL769  [ft]
CorkTribCan_0  [ft]
CorkTribCan_0_GSE [ft]

ME=0.135381
MAE=1.33816
RMSE=1.68236
STDres=1.67691
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R2(Nash_Sutcliffe)=-0.366319
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Figure B36. Stage at stations CorkScrewCan 1174 and CorkTribCan 0, after refinement. 
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P4548  [ft]
KehlCan_9358  [ft]
KehlCan_9358_GSE [ft]
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Figure B37. Stage at stations KehlCan 9358 and KehlCan 9479, after refinement. 
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Water Level  [ft]
Mullock Creek_2702  [ft]
Mullock Creek_2702_GSE [ft]
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Figure B38. Stage at stations Mullock Creek_2702 and OR Buckingham, after refinement. 



   

 

Final Report. Appendix B 
Date: 9/6/2009 

Page B48 of B113 DHI WATER AND ENVIRONMENT, INC. 

 

S-OR_Harns_HW  [ft]
Orange River - Harns Marsh HW  [ft]
Orange River - Harns Marsh HW_GSE [ft]
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R(Correlation)=0.918734
R2(Nash_Sutcliffe)=0.616506
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Figure B39. Stage at station OR Harns Marsh HW and flow at OR Harns Marsh Q, after 
refinement. 
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Figure B40. Stage at stations S-A-1-HW and S-A-2-HW, after refinement. 
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S-HC-1_HW  [ft]
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Figure B41. Stage at stations S-HC-1_HW and S-HC-2_HW, after refinement. 
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S-NM-2_HW  [ft]
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Figure B42. Stage at stations S-NM-2_HW and S-NM-2_TW, after refinement. 
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S-NM-2_Flow [ft^3/s]
S-NM-2  [ft^3/s]

ME=16.7471
MAE=20.7897
RMSE=35.7248
STDres=31.5562
R(Correlation)=0.427276
R2(Nash_Sutcliffe)=-0.217012
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STDres=71.3354
R(Correlation)=0.742374
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Figure B43. Flow at stations S-NM-2 Q and S-SF-1 Q, after refinement. 
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S-SF-1_HW  [ft]
S-SF-1_HW  [ft]
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Figure B44. Stage at stations S-SF-1_HW and S-SF-1_TW, after refinement. 
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S-YT-2_HW  [ft]
S-YT-2_HW  [ft]
S-YT-2_HW_GSE [ft]

ME=1.54173
MAE=1.65619
RMSE=1.87885
STDres=1.07384
R(Correlation)=0.739977
R2(Nash_Sutcliffe)=-19.2985
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Figure B45. Stage at station S-YT-2_HW, after refinement. 
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Appendix B3. Groundwater deep wells south from Caloosahatchee 

 before refinement after refinement 

Station Name 
ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 
ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 

L-2192 11.70 12.82 14.50 -0.77 3.0 1.17 4.16 5.30 0.28 2.8 
L-5649 -0.16 3.31 3.82 0.10 2.5 -7.52 7.52 8.17 0.67 2.8 
L-5664 -11.39 11.39 12.07 0.67 2.8 -9.17 9.17 10.12 0.49 3.0 

L-5669R 1.97 2.29 2.56 -0.18 2.8 -0.25 0.57 0.69 0.77 1.0 
L-5673 -7.63 7.72 8.80 -0.22 3.0 -8.43 8.47 9.19 0.60 2.8 
L-5874 10.05 10.05 11.03 0.22 3.0 -3.09 3.53 4.36 0.70 2.8 

Table B4. Statistical parameters and level of performance at deep groundwater monitoring 
wells (computational layer 3) south of the Caloosahatchee River. The green 
color indicates the highest performance level (1.0, 1.2 and 1.5), yellow for 
medium (1.8, 2.0, 2.3, 2.5) and orange for low (2.8, 3.0). 

 

Figure B46. Average performance level at deep groundwater monitoring wells south of the 
Caloosahatchee River, after the refinement process.  
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L-2192  [ft]
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STDres=3.19365
R(Correlation)=0.672583
R2(Nash_Sutcliffe)=-3.57074
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Figure B47. Groundwater elevation at wells L-2192 and L-5649, after refinement. 
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L-5664  [ft]
L-5664  [ft]
L-5664_GSE [ft]

ME=-9.17243
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RMSE=10.1238
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STDres=0.642018
R(Correlation)=0.773239
R2(Nash_Sutcliffe)=0.526848
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Figure B48. Groundwater elevation at wells L-5664 and L-5669R, after refinement. 
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L-5673  [ft]
L-5673  [ft]
L-5673_GSE [ft]

ME=-8.43256
MAE=8.47377
RMSE=9.19005
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L-5874  [ft]
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L-5874_GSE [ft]

ME=-3.08921
MAE=3.53472
RMSE=4.35997
STDres=3.0767
R(Correlation)=0.695819
R2(Nash_Sutcliffe)=-0.306047
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Figure B49. Groundwater elevation at wells L-5673 and L-5874, after refinement. 
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Appendix B4. Other groundwater well stations south of the Caloosahatchee 

 
  before refinement after refinement 

Station 
Name 

Comp. 
layer 

ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 
ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 

40-GW1 1 -0.04 0.73 1.11 0.67 1.3 0.10 0.73 1.06 0.72 1.0 
40-GW2 2 -3.23 3.23 3.54 0.69 2.8 0.59 1.28 1.71 0.42 2.0 
40-GW4 2 2.88 2.88 3.04 0.79 2.5 1.75 1.75 1.97 0.80 1.8 
40-GW5 1 3.14 3.14 3.22 0.86 2.5 1.86 1.86 2.01 0.85 1.8 
40-GW6 1 0.44 1.09 1.38 0.51 1.8 0.77 1.28 1.68 0.44 2.0 
40-GW7 1 -1.32 1.35 1.71 0.62 2.0 -0.46 0.82 1.16 0.66 1.3 
40-GW8 1 -0.09 0.77 0.91 0.79 1.0 0.20 0.71 0.92 0.76 1.0 
40-GW9 1 -3.89 3.89 3.92 0.84 2.5 -3.79 3.79 3.83 0.86 2.5 
40-GW11 1 -3.90 3.90 4.08 0.79 2.5 -3.76 3.76 3.96 0.85 2.5 
40-GW12 1 2.66 2.66 2.76 0.72 2.5 1.59 1.60 1.84 0.78 1.8 
40-GW13 1 -0.18 0.70 0.93 0.75 1.0 -0.22 0.69 0.90 0.80 1.0 
41-GW1 1 -1.05 1.14 1.43 0.50 2.3 -0.75 1.01 1.27 0.50 2.0 
41-GW3 1 -5.40 5.40 5.44 0.83 2.5 -4.81 4.81 4.87 0.81 2.5 
41-GW4 1 -1.24 1.24 1.33 0.86 1.8 -0.85 0.85 1.00 0.81 1.0 
41-GW6 1 0.80 0.95 1.17 0.75 1.0 1.29 1.35 1.55 0.75 1.8 
42-GW1 1 -1.97 2.23 2.52 0.50 2.8 -2.01 2.27 2.57 0.46 3.0 
42-GW2 1 -2.35 2.35 2.52 0.87 2.5 -1.95 1.95 2.09 0.86 1.8 
42-GW3 1 -4.50 4.50 4.54 0.54 2.8 -4.35 4.35 4.39 0.54 2.8 
44-GW2 1 -2.30 2.30 2.42 0.66 2.5 -1.75 1.76 1.93 0.59 2.0 
44-GW3 1 -0.07 1.01 1.25 0.48 2.0 0.02 1.03 1.30 0.46 2.0 
45-GW1 1 -2.98 2.98 3.06 0.53 2.8 -2.92 2.92 2.99 0.59 2.8 
45-GW2 1 -2.27 2.27 2.45 0.81 2.3 -2.26 2.26 2.44 0.68 2.5 
45-GW3 1 -3.70 3.70 3.99 -0.1 3.0 -3.60 3.60 3.92 0.0 3.0 
45-GW4 1 0.51 0.62 0.88 0.62 1.3 0.47 0.58 0.84 0.65 1.3 

46A-GW3 1 -2.28 2.29 2.49 0.74 2.3 -1.48 1.54 1.74 0.76 1.8 
46A-GW4 1 -1.70 1.70 1.88 0.79 1.8 -0.40 1.11 1.35 0.74 1.5 

46A-GW10 1 -0.17 0.52 0.73 0.82 1.0 -0.26 0.54 0.73 0.82 1.0 
46A-GW11 1 -1.37 1.37 1.64 0.85 1.8 -0.91 0.91 1.02 0.93 1.0 
46A-GW12 1 -1.73 1.88 2.40 0.20 2.3 -1.31 1.52 1.88 0.63 2.0 
46A-GW13 1 -1.64 1.64 1.74 0.90 1.8 -1.01 1.10 1.23 0.84 1.5 
46A-GW14 1 -0.91 1.03 1.23 0.71 1.3 -0.82 1.10 1.26 0.61 1.8 
46A-GW15 1 -1.09 1.10 1.27 0.87 1.8 -0.24 0.55 0.70 0.87 1.0 
46A-GW21 1 -0.96 0.99 1.21 0.79 1.0 -0.89 1.00 1.18 0.75 1.0 
46A-GW22 1 -1.74 1.74 1.83 0.86 1.8 -1.29 1.34 1.48 0.84 1.8 
46A-GW25 1 0.22 0.41 0.55 0.89 1.0 0.33 0.47 0.61 0.88 1.0 
46A-GW26 1 -0.88 0.91 1.05 0.78 1.0 -0.10 0.54 0.69 0.80 1.0 
46C-GW1 1 -2.20 2.20 2.28 0.64 2.5 -1.96 1.98 2.10 0.60 2.0 



   

 

Final Report. Appendix B 
Date: 9/6/2009 

Page B60 of B113 DHI WATER AND ENVIRONMENT, INC. 

 

  before refinement after refinement 
Station 
Name 

Comp. 
layer 

ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 
ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 

46C-GW2 1 -1.61 1.65 1.81 0.63 2.0 -1.07 1.27 1.46 0.57 2.0 
46C-GW3 1 -0.99 1.01 1.22 0.39 1.8 -0.54 0.64 0.81 0.72 1.0 
46C-GW6 1 5.06 5.06 5.11 0.66 2.8 4.45 4.45 4.48 0.75 2.5 
46C-GW7 1 -0.65 0.73 1.02 0.56 1.3 -0.23 0.68 0.91 0.59 1.3 
46C-GW8 1 1.50 1.50 1.62 0.85 1.8 1.33 1.35 1.47 0.84 1.8 
49-GW12 1 0.79 0.88 1.10 0.90 1.0 0.78 0.88 1.09 0.91 1.0 
49-GW14 1 -0.05 0.61 0.75 0.86 1.0 -0.05 0.59 0.73 0.87 1.0 
49-GW15 1 3.41 3.41 3.50 0.52 2.8 3.31 3.31 3.41 0.51 2.8 
49L-GW1 1 0.48 0.83 1.00 0.78 1.0 0.26 0.71 0.94 0.77 1.0 

HF1_G 1 -4.01 4.25 5.84 0.20 3.0 -4.25 4.41 5.96 0.28 3.0 
HF2_G 1 -0.08 0.94 1.14 0.68 1.3 -0.32 1.08 1.28 0.72 1.5 
HF3_G 1 2.67 2.69 3.30 0.80 2.5 2.27 2.32 2.69 0.80 2.5 
HF4_G 1 -1.07 1.54 1.96 0.58 2.0 -1.39 1.80 2.22 0.61 2.0 
HF7_G 1 -1.25 1.63 2.01 0.51 2.0 -1.40 1.70 2.09 0.57 2.0 

Table B5. Statistical parameters and level of performance at shallow groundwater wells 
(computational layers 1 and 2) south of the Caloosahatchee River and outside 
the DR/GR Area. The green color indicates the highest performance level (1.0, 
1.2 and 1.5), yellow for medium (1.8, 2.0, 2.3, 2.5) and orange for low (2.8, 
3.0). 
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Figure B50. Average performance level at shallow groundwater monitoring wells south of the 
Caloosahatchee River, after the refinement process. 
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Figure B51. Groundwater elevation at wells 40-GW1 and 40-GW2, after refinement. 
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40-Orange River  [ft]
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Figure B52. Groundwater elevation at wells 40-GW4 and 40-GW5, after refinement. 
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40-Orange River  [ft]
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Figure B53. Groundwater elevation at wells 40-GW6 and 40-GW7, after refinement. 
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40-Orange River  [ft]
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Figure B54. Groundwater elevation at wells 40-GW8 and 40-GW9, after refinement. 
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40-Orange River  [ft]
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Figure B55. Groundwater elevation at wells 40-GW11 and 40-GW12, after refinement. 
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40-Orange River  [ft]
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Figure B56. Groundwater elevation at wells 40-GW13 and 41-GW1, after refinement. 
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Figure B57. Groundwater elevation at wells 41-GW3 and 41-GW4, after refinement. 
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Figure B58. Groundwater elevation at wells 41-GW6 and 42-GW1, after refinement. 
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42-Whiskey Cr  [ft]
Whiskey-42-GW2  [ft]
Whiskey-42-GW2_GSE [ft]

ME=-1.95297
MAE=1.95297
RMSE=2.09184
STDres=0.749462
R(Correlation)=0.863806
R2(Nash_Sutcliffe)=-1.62941

2002 2003 2004 2005 2006

8.0

10.0

12.0

42-Whiskey Cr  [ft]
Whiskey-42-GW3  [ft]
Whiskey-42-GW3_GSE [ft]

ME=-4.3535
MAE=4.3535
RMSE=4.39468
STDres=0.600233
R(Correlation)=0.542103
R2(Nash_Sutcliffe)=-37.5883

2002 2003 2004 2005 2006

0.0

2.0

4.0

6.0

Figure B59. Groundwater elevation at wells 42-GW2 and 42-GW3, after refinement. 
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44-Cow Cr  [ft]
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Figure B60. Groundwater elevation at wells 44-GW2 and 44-GW3, after refinement. 
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45-Hendry Cr  [ft]
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Figure B61. Groundwater elevation at wells 45-GW1 and 45-GW2, after refinement. 
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45-Hendry Cr  [ft]
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Figure B62. Groundwater elevation at wells 45-GW3 and 45-GW4, after refinement. 
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46A-Six Mile  [ft]
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Figure B63. Groundwater elevation at wells 46A-GW3 and 46A-GW4, after refinement. 
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Figure B64. Groundwater elevation at wells 46A-GW10 and 46A-GW11, after refinement. 
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46A-Six Mile  [ft]
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Figure B65. Groundwater elevation at wells 46A-GW12 and 46A-GW13, after refinement. 
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46A-Six Mile  [ft]
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Figure B66. Groundwater elevation at wells 46A-GW14 and 46A-GW15, after refinement. 
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Figure B67. Groundwater elevation at wells 46A-GW21 and 46A-GW22, after refinement. 
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46A-Six Mile  [ft]
Six Mile 46A-GW25  [ft]
Six Mile 46A-GW25_GSE [ft]

ME=0.327495
MAE=0.467464
RMSE=0.614234
STDres=0.519644
R(Correlation)=0.880553
R2(Nash_Sutcliffe)=0.677969

2002 2003 2004 2005 2006

8.0

10.0

12.0

46A-Six Mile  [ft]
Six Mile 46A-GW26  [ft]
Six Mile 46A-GW26_GSE [ft]

ME=-0.102396
MAE=0.539394
RMSE=0.693022
STDres=0.685415
R(Correlation)=0.796653
R2(Nash_Sutcliffe)=0.375777

2002 2003 2004 2005 2006

6.0

8.0

10.0

Figure B68. Groundwater elevation at wells 46A-GW25 and 46A-GW26, after refinement. 
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Figure B69. Groundwater elevation at wells 46C-GW1 and 46C-GW2, after refinement. 
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Figure B70. Groundwater elevation at wells 46C-GW3 and 46C-GW6, after refinement. 
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Figure B71. Groundwater elevation at wells 46C-GW7 and 46C-GW8, after refinement. 
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Figure B72. Groundwater elevation at wells 49-GW12 and 49-GW14, after refinement. 
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Figure B73. Groundwater elevation at wells 49-GW15 and 49L-GW1, after refinement. 
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Figure B74. Groundwater elevation at wells HF1_G and HF2_G, after refinement. 
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Figure B75. Groundwater elevation at wells HF3_G and HF4_G, after refinement. 
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Figure B76. Groundwater elevation at well HF7_G, after refinement. 
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Appendix B5. Surface water stations north from Caloosahatchee 

 
 before refinement after refinement 

Station Name 
ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 
ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 

Caloosahatchee_53534 0.75 0.90 1.19 0.40 2.0 0.75 0.90 1.19 0.40 2.0 
Courtney Q_7500 --- --- --- 0.47 3.0 --- --- --- 0.46 3.0 

Gator Slough Q_5910 --- --- --- 0.86 1.0 --- --- --- 0.70 2.0 
Gator Slough_5850 1.04 1.46 1.63 0.87 1.8 0.50 1.66 1.88 0.84 1.8 
Hermosa Q_12500 --- --- --- 0.65 2.0 --- --- --- 0.65 2.0 

Horseshoe Q_13230 --- --- --- 0.55 3.0 --- --- --- 0.57 3.0 
Meade Q_2470 --- --- --- 0.55 3.0 --- --- --- 0.57 3.0 

Powell Creek_4976 -0.93 1.15 1.46 0.46 2.3 -1.03 1.18 1.49 0.45 2.3 
S-78 TW -0.21 0.36 0.51 0.34 1.5 -0.23 0.31 0.44 0.39 1.5 
S-79 HW 0.13 0.21 0.31 -0.1 1.5 0.09 0.18 0.21 0.06 1.5 
S-79 TW 0.13 0.44 0.56 0.60 1.3 0.15 0.42 0.54 0.60 1.5 
S-79 Q --- --- --- 0.96 1.0 --- --- --- 0.96 1.0 

San Carlos Q_4510 --- --- --- 0.46 3.0 --- --- --- 0.46 3.0 
Telegraph Creek_24691 0.66 0.85 0.97 0.58 1.8 0.69 0.83 0.94 0.58 1.8 
Table B6. Statistical parameters and level of performance at surface water stations north of 

the Caloosahatchee River. The green color indicates the highest performance 
level (1.0, 1.2 and 1.5), yellow for medium (1.8, 2.0, 2.3, 2.5) and orange for 
low (2.8, 3.0). 
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Figure B77. Average performance level at surface water monitoring stations north of the 
Caloosahatchee River, after the refinement process. 
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TA485  [ft]
Caloosahatchee_53534  [ft]
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Figure B78. Stage at stations Caloosahatchee_53534 and Gator Slough_5850, after 
refinement. 
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12795  [ft^3/s]
Courtney Q_7500 [ft^3/s]

ME=15.2694
MAE=20.6338
RMSE=32.3936
STDres=28.5691
R(Correlation)=0.464605
R2(Nash_Sutcliffe)=-0.417753

2002 2003 2004 2005 2006

   0

 200

 400

 600

6845  [ft^3/s]
Gator Slough Q_5910 [ft^3/s]

ME=-65.6357
MAE=66.5523
RMSE=122.748
STDres=103.725
R(Correlation)=0.703295
R2(Nash_Sutcliffe)=-44.6406

2002 2003 2004 2005 2006

   0

 200

 400

 600

Figure B79. Flow at stations Courtney Q_7500 and Gator Slough Q_5910, after refinement. 
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12789  [ft^3/s]
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Figure B80. Flow at stations at Hermosa Q_12500 and Horseshoe Q_13230, after refinement. 
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Figure B81. Flow at station and Meade Q_2470 and stage at Powell Creek_4976, after 
refinement. 
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J8186  [ft]
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Figure B82. Stage at stations S-78 TW and Telegraph Creek_24691, after refinement.  
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J8191  [ft]
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Figure B83. Stage at stations S-79 HW and S-79 TW, after refinement. 
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Figure B84. Flow at stations S-79 Q and San Carlos Q_4510, after refinement. 
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Appendix B6. Groundwater well stations north from Caloosahatchee 

 
 before refinement after refinement 

Station Name 
ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 
ME 
(ft) 

MAE 
(ft) 

RMSE 
(ft) 

R PL 

17-GW1 1.74 1.74 1.83 0.73 1.8 1.59 1.59 1.69 0.77 1.8 
17-GW3 0.24 0.65 0.89 0.85 1.0 0.11 0.58 0.75 0.89 1.0 
17-GW4 0.22 0.46 0.72 0.77 1.0 0.26 0.50 0.77 0.76 1.0 
18-GW1 -1.18 1.40 1.60 0.77 1.8 -0.92 1.19 1.43 0.76 1.5 
18-GW2 -3.13 3.15 3.31 0.63 2.8 -2.99 3.01 3.16 0.66 2.8 
19-GW1 -2.05 2.05 2.17 0.83 2.3 -1.98 1.98 2.11 0.83 1.8 

20A-GW1 -0.99 1.10 1.25 0.80 1.3 -1.31 1.38 1.53 0.80 1.8 
20-GW1 -1.53 1.54 1.76 0.86 1.8 -1.48 1.49 1.70 0.86 1.8 
20-GW2 -1.33 1.33 1.49 0.76 1.8 -1.32 1.32 1.47 0.77 1.8 
20-GW3 -1.04 1.09 1.32 0.85 1.8 -0.87 0.96 1.18 0.84 1.0 
21-GW2 -1.91 1.91 1.95 0.85 1.8 -1.91 1.91 1.96 0.85 1.8 
22-GW1 -2.72 2.94 4.54 -0.03 3.0 -0.69 0.99 1.21 0.74 1.0 
23-GW1 0.04 3.21 4.07 0.00 2.5 -2.08 2.08 2.38 0.51 2.5 
23-GW2 -4.48 4.74 7.39 0.58 2.8 -0.03 0.46 0.62 0.65 1.3 
24-GW1 -0.80 1.14 1.50 0.60 1.8 -0.75 1.12 1.46 0.61 1.8 
24-GW2 -0.06 0.87 1.06 0.78 1.0 -0.01 0.83 1.01 0.79 1.0 
26-GW1 -5.34 5.34 5.38 0.75 2.5 -5.59 5.59 5.63 0.69 2.8 
26-GW2 1.25 1.30 1.72 0.74 1.8 0.15 0.93 1.23 0.72 1.0 

27O-GW1 0.30 0.84 1.00 0.66 1.3 0.45 0.90 1.12 0.61 1.3 
27-GW1 -0.59 0.72 0.87 0.74 1.0 -0.07 0.69 0.87 0.72 1.0 
27-GW2 0.18 0.89 1.20 0.40 1.5 -0.01 1.08 1.33 0.40 2.0 
28-GW1 3.08 3.08 3.32 0.63 2.8 3.68 3.68 3.95 0.59 2.8 
28-GW2 -0.27 0.84 1.04 0.71 1.0 0.14 1.01 1.26 0.65 1.8 
29-GW1 -1.97 2.19 2.73 0.01 2.8 -3.36 3.36 3.59 0.40 3.0 
29-GW2 -0.37 0.66 0.91 0.83 1.0 2.12 2.26 2.70 0.61 2.8 
5-GW4 -2.78 2.81 3.11 0.32 3.0 -2.64 2.69 2.99 0.34 3.0 
5-GW5 -2.20 2.20 2.34 0.57 2.5 -2.11 2.11 2.23 0.67 2.5 
5-GW6 -0.66 1.10 1.41 -0.25 2.0 -0.46 1.00 1.26 0.17 2.0 
5-GW8 -1.99 2.01 2.27 0.69 2.3 -1.72 1.75 2.04 0.65 2.0 

MUSEWELLS -4.02 4.64 6.40 -0.35 3.0 -4.74 5.29 7.01 -0.31 3.0 
Table B7. Statistical parameters and level of performance at groundwater monitoring wells 

north of the Caloosahatchee River. The green color indicates the highest 
performance level (1.0, 1.2 and 1.5), yellow for medium (1.8, 2.0, 2.3, 2.5) and 
orange for low (2.8, 3.0). 
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Figure B85. Average performance level at groundwater monitoring wells north of 
Caloosahatchee River, after the refinement process. 
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17-Powell Cr  [ft]
Powell-17-GW1  [ft]
Powell-17-GW1_GSE [ft]

ME=1.58775
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Figure B86. Groundwater elevation at wells 17-GW1 and 17-GW3, after refinement. 
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17-Powell Cr  [ft]
Powell-17-GW4  [ft]
Powell-17-GW4_GSE [ft]

ME=0.263478
MAE=0.498786
RMSE=0.767094
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Figure B87. Groundwater elevation at wells 17-GW4 and 18-GW1, after refinement. 
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18-Marsh Point  [ft]
Marsh-18-GW2  [ft]
Marsh-18-GW2_GSE [ft]

ME=-2.99164
MAE=3.00523
RMSE=3.16045
STDres=1.01907
R(Correlation)=0.660179
R2(Nash_Sutcliffe)=-4.42621
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Figure B88. Groundwater elevation at wells 18-GW2 and 19-GW1, after refinement. 
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20-A Daughtrey-East  [ft]
Daughtrey-20A-GW1  [ft]
Daughtrey-20A-GW1_GSE [ft]
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Figure B89. Groundwater elevation at wells 20A-GW1 and 20-GW1, after refinement. 
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20-Daughtrey Creek  [ft]
Daughtrey-20-GW2  [ft]
Daughtrey-20-GW2_GSE [ft]

ME=-1.31625
MAE=1.31625
RMSE=1.4688
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RMSE=1.18126
STDres=0.803404
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R2(Nash_Sutcliffe)=0.327749
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Figure B90. Groundwater elevation at wells 20-GW2 and 20-GW3, after refinement. 
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21-Chapel Branch  [ft]
Chapel-21-GW2  [ft]
Chapel-21-GW2_GSE [ft]

ME=-1.91011
MAE=1.91011
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R(Correlation)=0.851248
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R(Correlation)=0.742392
R2(Nash_Sutcliffe)=0.32956
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Figure B91. Groundwater elevation at wells 21-GW2 and 22-GW1, after refinement. 
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23-Popash  [ft]
Popash-23-GW1  [ft]
Popash-23-GW1_GSE [ft]

ME=-2.07554
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RMSE=2.38496
STDres=1.17481
R(Correlation)=0.51019
R2(Nash_Sutcliffe)=-2.07594

2002 2003 2004 2005 2006

0.0

2.0

4.0

23-Popash  [ft]
Popash-23-GW2  [ft]
Popash-23-GW2_GSE [ft]

ME=-0.0308459
MAE=0.457588
RMSE=0.620912
STDres=0.620146
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Figure B92. Groundwater elevation at wells 23-GW1 and 23-GW2, after refinement. 
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24-Stroud Cr  [ft]
Stroud-24-GW1  [ft]
Stroud-24-GW1_GSE [ft]
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R2(Nash_Sutcliffe)=0.474371
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Figure B93. Groundwater elevation at wells 24-GW1 and 24-GW2, after refinement. 
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26-Kickapoo Cr  [ft]
Kikapoo-26-GW1  [ft]
Kikapoo-26-GW1_GSE [ft]

ME=-5.58531
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Figure B94. Groundwater elevation at wells 26-GW1 and 26-GW2, after refinement. 
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27-O Owl Cr  [ft]
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Figure B95. Groundwater elevation at wells 27O-GW1 and 27-GW1, after refinement. 
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27-Trout Cr  [ft]
Trout-27-GW2  [ft]
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Figure B96. Groundwater elevation at wells 27-GW2 and 28-GW1, after refinement. 
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28-Otter Cr  [ft]
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Figure B97. Groundwater elevation at wells 28-GW2 and 29-GW1, after refinement. 
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29-Telegraph Cr  [ft]
Telegraph-29-GW2  [ft]
Telegraph-29-GW2_GSE [ft]

ME=2.12438
MAE=2.25942
RMSE=2.70105
STDres=1.66813
R(Correlation)=0.61182
R2(Nash_Sutcliffe)=-2.95651

2002 2003 2004 2005 2006

6.0

8.0

10.0

12.0

5-Gator Slough  [ft]
Gator-5-GW4  [ft]
Gator-5-GW4_GSE [ft]

ME=-2.63809
MAE=2.69497
RMSE=2.99001
STDres=1.40736
R(Correlation)=0.339797
R2(Nash_Sutcliffe)=-3.78144

2002 2003 2004 2005 2006

12.0

14.0

16.0

18.0

Figure B98. Groundwater elevation at wells 29-GW2 and 5-GW4, after refinement. 
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5-Gator Slough  [ft]
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Figure B99. Groundwater elevation at wells 5-GW5 and 5-GW6, after refinement. 
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5-Gator Slough  [ft]
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Figure B100. Groundwater elevation at wells 5-GW8 and MUSEWELLS, after refinement. 

 


